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(54) Gardening trimmer

(57) A gardening trimmer (10) is configured capable
of using a first type blade assembly (100) and a second
type blade assembly (200). The gardening trimmer com-
prises a cam member (60) configured to be rotatably driv-
en by the prime mover (40) and cause a pair of shear
blades (110,210) of the first or second type blade assem-
bly attached to the main body (12) to reciprocate. The
cam member preferably comprises four cams including
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a first cam (61), a second cam (62), a third cam (63) and
a fourth cam (64). The first and second cams are config-
ured to be connected with a pair of shear blades (110)
of the first type blade assembly (100) when the first type
blade assembly is attached to the main body (12). The
third and fourth cams are configured to be connected
with a pair of shear blades (210) of the second type blade
assembly (200) when the second type blade assembly
is attached to the main body (12).
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Description

[0001] The present invention relates to a gardening
trimmer, particularly relates to a gardening trimmer ca-
pable of using two types of blade assemblies.

[0002] As disclosed in Japanese Patent Application
Publication No. 2005-341885 and Japanese Patent Ap-
plication Publication No. 2007-151437, a gardening trim-
mer configured capable of using two types of blade as-
semblies is known. This kind of gardening trimmer com-
prises a main body, and two types of blade assemblies.
The two types of blade assemblies respectively comprise
pair of shear blades, and are detachably attached to the
main body. The main body is provided with a prime mover
and a cam member. The cam member is rotatably driven
by the prime mover, and reciprocates the pair of shear
blades of the blade assembly attached to the main body.
[0003] The cam member is provided with three cams;
namely, first, second and third cams. With this kind of
gardening trimmer, when the first type blade assembly
is attached to the main body, the first and second cams
are connected to that pair of shear blades, and when the
second type blade assembly is attached to the main body
replacing the first type blade assembly, the second and
third cams are connected to those shear blades.

[0004] With this gardening trimmer, a single cam mem-
ber is commonly used for the two types of blade assem-
blies. According to this structure, it is not necessary to
prepare an exclusive cam member for each type of blade
assembly. In addition, since a single cam (second cam)
is commonly used between the two types of blade as-
semblies, the number of cams to be provided to the cam
member can be reduced.

[0005] Nevertheless, in the foregoing gardening trim-
mer, it is difficult to dispose the three cams in the cam
member in a balanced manner. The reason for this is
because the first and second cams need to be disposed
on the opposite sides of each other with respect to the
rotation axis of the cam member. In addition, the second
and third cams need to be mutually offset in the opposite
direction with respect to the rotation axis of the cam mem-
ber. Consequently, among the three cam members, two
cams, namely the first and third cams, are disposed in
the same direction with respect to the rotation axis of the
cam member. With this structure, the center of gravity of
the cam member may be biased toward one direction
with respect to the rotation axis. An ill-balanced cam
member will generate undesirable vibration and noise
when it is rotatably driven by a motor.

[0006] It is an object of the present teachings to im-
prove a balance of a cam member of a gardening trimmer
configured capable of using two types of blade assem-
blies.

[0007] In a preferable embodiment of the present
teachings, a gardening trimmer comprises a main body,
a prime mover and a cam member disposed in the main
body, a first type blade assembly, and a second type
blade assembly. Each of the first and second type blade
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assemblies comprises a pair of shear blades and is con-
figured to be detachably attached to the main body in
substitute of the other. The cam member is configured
to be rotatably driven by the prime mover and causes the
pair of shear blades of the first or second type blade as-
sembly attached to the main body to reciprocate.
[0008] The cam member preferably comprises four
cams including a first cam, a second cam, a third cam
and a fourth cam. The first and second cams are config-
ured to be connected with the pair of shear blades of the
first type blade assembly when the first type blade as-
sembly is attached to the main body. The third and fourth
cams are configured to be connected with the pair of
shear blades of the second type blade assembly when
the second type blade assembly is attached to the main
body.

[0009] In this gardening trimmer, the four cams; name-
ly, the first, second, third and fourth cams are provided
to the cam member. The first and second cams may be
disposed on the opposite sides of each other with respect
to the rotation axis of the cam member. The third and
fourth cams may be disposed on the opposite sides of
each other with respect to the rotation axis of the cam
member. According to this arrangement, the weights of
the first and second cams will be negated by each other,
and the weights of the third and fourth cams will be ne-
gated by each other. Consequently, the balance of the
cam member is improved and the generation of undesir-
able vibration and noise may be avoided.

[0010] Fig. 1 shows a gardening trimmer of an embod-
iment together with a hedge blade assembly;

[0011] Fig. 2 shows the gardening trimmer of an em-
bodiment together with a lawn blade assembly;

[0012] Fig. 3 shows a bottom cover;

[0013] Fig. 4 shows a cross section of the gardening
trimmer attached with the hedge blade assembly;
[0014] Fig. 5 shows a cross section of the gardening
trimmer attached with the lawn blade assembly;

[0015] Fig. 6A shows a top view of a cam member, Fig.
6B shows a lateral cross section of the cam member, and
Fig. 6C shows a bottom view of the cam member;

[0016] Fig. 7 is a diagram sterically showing the cam
member;
[0017] Fig. 8 shows a part of shear blades of the hedge

blade assembly;

[0018] Fig. 9 shows the hedge blade assembly at-
tached to a main body;

[0019] Fig. 10 shows a state where the hedge blade
assembly is removed from the main body;

[0020] Fig. 11 shows a fixation screw and a retaining
member of the hedge blade assembly;

[0021] Fig. 12 is a diagram showing shear blades of
the lawn blade assembily;

[0022] Fig. 13 shows the lawn blade assembly at-
tached to the main body;

[0023] Fig. 14 shows a state where the lawn blade as-
sembly is removed from the main body;

[0024] Fig. 15 shows a modified example of the fixation
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screw and the retaining member of the hedge blade as-
sembly; and

[0025] Fig. 16 shows the hedge blade assembly of a
modified example attached to the main body.

[0026] In embodiments of the present teachings, the
diameter of the respective cams can be freely designed
in the cam member in accordance with the structure or
operation of the corresponding shear blades. Specifical-
ly, the diameters of the four cams do not need to be the
same, and may be different from one another. However,
if the diameters of the four cams are different, then the
masses of the four cams will also be different. If the mass-
es of the four cams are different, the balance of the cam
member may be spoiled. For addressing this problem, it
would be effective to increase the thickness of the cam
with a small diameter. Contrarily, the thickness of the
cam with a large diameter may be decreased.

[0027] Inanaspectofthe above-mentioned teachings,
itis preferable to design at least one cam among the first,
second, third and fourth cams to have a smaller diameter
and greater thickness in comparison to at least one of
the other cams.

[0028] In one embodiment of the present teachings,
preferably, the main body comprises a rotation member
configured to be rotatably driven by the prime mover. In
this case, the cam member may be coaxially fixed to an
end face of the rotation member in a first arrangement in
which the third and fourth cams face the rotation member
when the first type blade assembly is attached to the
main body. Moreover, the cam member may be coaxially
fixed to the end face of the rotation member in a second
arrangement in which the first and second cams face the
rotation member when the second type blade assembly
is attached to the main body.

[0029] When the four cams are provided in the cam
member, the size of the cam member will increase and
the space required for disposing the cam member will
also expand. Thus, in one embodiment of the present
teachings, the rotation member may preferably have a
recess formed on its end face. In this case, the rotation
member may preferably house the third cam and the
fourth cam in the recess when the cam member is fixed
to the rotation member in the first arrangement. Moreo-
ver, the rotation member may preferably house the first
cam and the second cam in the recess when the cam
member is fixed to the rotation member in the second
arrangement. According to this structure, the two cams
that are not used are housed in the recess of the rotation
member and the space required for disposing the cam
member can be reduced.

[0030] In one embodiment of the present teachings, it
is preferable that a thin-walled portion is partly formed in
at least one of the first, second, third and fourth cams.
By forming a thin-walled portion in the cam, the mass of
that cam can be adjusted. Accordingly, by selectively
forming a thin-walled portion on one or more of the four
cams and adjusting the mass of the respective cams, the
overall mass balance of the cam member can be finely
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adjusted.

[0031] In one embodiment of the present teachings,
the first type blade assembly is a hedge blade assembly
thatis primarily used for trimming hedges, and the second
type blade assembly is a lawn blade assembly that is
primarily used for trimming lawn. Nevertheless, the
hedge blade assembly is not limited to trimming the hedg-
es, and may also be used for trimming other trees. Sim-
ilarly, the lawn blade assembly is not limited to trimming
the lawn, and may also be used for trimming other plants.
[0032] In one embodiment of the present teachings,
the pair of shear blades of the blade assembly is sup-
ported in a slidable or swingable manner. The base end
part of the respective shear blades is provided with an
engaging hole to which a corresponding cam of the cam
member is engaged. The engaging hole is formed in an
oval shape, and its long diameter direction is orthogonal
to the direction in which the shear blades slide or swing.
Consequently, the respective shear blades are config-
ured to reciprocate pursuant to the rotation of the cam
member.

[0033] In one embodiment of the present teachings,
the first and second cams can be arranged at opposite
sides of each other with respect to a rotation center of
the cam member, and the third and fourth cams can be
arranged at opposite sides of each other with respect to
the rotation center of the cam member. Moreover, one
of the first and second cams and one of the third and
fourth cams can be arranged at a same side with respect
to the rotation center of the cam member, and the other
of the first and second cams and the other of the third
and fourth cams can be arranged at a same side with
respect to the rotation center of the cam member.
[0034] In one embodiment of the present teachings,
thefirstand second cams can be arranged atthe opposite
sides of each other with respect to the rotation center of
the cam member, and the third and fourth cams can be
arranged at the opposite sides of each other with respect
to the rotation center of the cam member. Moreover, the
first, second, third and fourth cams can be arranged equi-
angularly along a circumferential direction.

[0035] In one embodiment of the present teachings,
the cam member may comprise the four cams; namely,
the first, second, third and fourth cams, and a plate mem-
ber. The first and second cams are provided to one side
of the plate member, and the third and fourth cams are
provided to the other side of the plate member. The plate
member will come in contact with the end face of the
rotation member and stabilize the cam member regard-
less of whether the cam member is attached to the rota-
tion member in the first arrangement or the second ar-
rangement.

[0036] In one embodiment of the present teachings, a
linear groove that extends in a straight line may be formed
at the head part of the fixation screw. A coin-shaped
member can be inserted into the linear groove, and the
user can use the coin-shaped member and easily rotate
the fixation screw.
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(Embodiment)

[0037] The gardening trimmer 10 of an embodiment of
this invention is now explained with reference to the at-
tached drawings. Fig. 1 and Fig. 2 show the external view
of the gardening trimmer 10. The gardening trimmer 10
comprises a main body 12 shown in Fig. 1 and Fig. 2, a
hedge blade assembly 100 shown in Fig. 1, and a lawn
blade assembly 200 shown in Fig. 2. With the gardening
trimmer 10, the blade assemblies 100, 200 can be re-
placed according to the work involved, and the hedge
blade assembly 100 can be used upon trimming hedges
and the lawn blade assembly 200 can be used upon trim-
ming lawns.

[0038] The respective blade assemblies 100, 200 are
foremost explained. As shown in Fig. 1, the hedge blade
assembly 100 comprises a pair of shear blades 110, and
a lower plate 120 and an upper plate 130 for retaining
the pair of shear blades 110. The pair of shear blades
110 is slidably supported by being sandwiched between
the lower plate 120 and the upper plate 130. Each of the
shear blades 110 is formed with blade edges 112 ar-
ranged in a comb-like shape along a sliding direction of
the blades. The pair of shear blades 110 cuts the branch-
es and leaves of the hedges with its blade edge 112 by
relatively reciprocating.

[0039] Moreover, the hedge blade assembly 100 is
provided with two fixation screws 140 for fixing the hedge
blade assembly 100 to the main body 12. The fixation
screws 140 fix the hedge blade assembly 100 to the main
body 12 by being screwed into the main body 12. The
main body 12 is provided with two nuts 72 for receiving
the fixation screws 140 respectively. The hedge blade
assembly 100 is fixed to the main body 12 not only with
the fixation screws 140, but also by being retained with
a bottom cover 30 described later.

[0040] As shown in Fig. 2, the lawn blade assembly
200 comprises a pair of shear blades 210, and a lower
plate 220 and a support pin 230 for retaining the pair of
shear blades 210. The pair of shear blades 210 is fixed
to the lower plate 220 by a support pin 230, and is sup-
ported in a swingable manner. The respective shear
blades 210 are each formed with blade edges 212 ar-
ranged in a comb-liked shape along a swing direction of
the blades. The pair of shear blades 210 cuts the lawn
with its blade edges 212 by relatively reciprocating.
[0041] Note that the fixation screws 140 are not pro-
vided to the lawn blade assembly 200 as with the hedge
blade assembly 100. Since the lawn blade assembly 200
is shorter than the hedge blade assembly 100, it can be
firmly fixed to the main body 12 only with the bottom cover
30 described later.

[0042] The main body 12 is now explained. As shown
inFig. 1and Fig. 2, the main body 12 comprises a housing
14. The housing 14 is provided with a trigger 16 as an
activation switch, a grip part 18 to be gripped by a user,
a battery pack 20 as a power source, a chip guard 22 for
preventing the scattering of chips, and so on. Hereinbe-

10

15

20

25

30

35

40

45

50

55

low, unless specifically explained independently, a col-
lective description will be given regarding the attachment
and detachment of the blade assemblies 100 and 200.
Expression such as "the blade assemblies 100, 200 are
attached to the main body 12" may be used hereinbelow,
but it should be noted that such is merely a collective
expression, and is intended to mean that the blade as-
sembly 100 can be attached to the main body 12 and the
blade assembly 200 can be attached to the main body
12. Itis not intended to mean that the blade assemblies
100, 200 can be attached simultaneously to the main
body 12. In a similar manner, expression such as "the
cam member 60 is connected to the pair of shear blades
110, 210 of the blade assemblies 100, 200" is intended
to mean that the cam member 60 can be connected to
the pair of shear blades 110, 210 respectively and inde-
pendently.

[0043] The bottom part of the housing 14 is formed
with an opening 24 to which the blade assemblies 100,
200 are attached. The hedge blade assembly 100 and
the lawn blade assembly 200 can be detachably attached
to the opening 24 of the housing 14. A bottom cover 30
is attached to the opening 24 of the housing 14 after the
blade assemblies 100, 200 are attached. In the case of
the hedge blade assembly 100, the fixation screws 140
are tightened before attaching the bottom cover 30. As
will be described in detail later, the fixation screws 140
can each be tightened or loosened with a coin or a coin-
shaped member without requiring a tool such as a screw
driver.

[0044] Fig. 3 shows the bottom cover 30. The bottom
cover 30 is provided with claw parts 32 at four locations
for engaging with the housing 14, and blade supporting
parts 34 at three locations for supporting the blade as-
semblies 100, 200. When the bottom cover 30 is at-
tached, the bottom cover 30 is rotated in one direction
relative to the housing 14 in a state where the bottom
cover 30 is fitted into the opening 24 of the housing 14.
Consequently, the claw parts 32 at the four locations of
the bottom cover 30 are engaged with the housing 14,
and the bottom cover 30 is fixed to the housing 14. When
the bottom cover 30 is fixed to the housing 14, the blade
supporting parts 34 of the bottom cover 30 come in con-
tact with the blade assemblies 100, 200 attached to the
main body 12. The blade supporting parts 34 are each
formed with an inclined surface 34a, and the blade as-
semblies 100, 200 are thereby fixed at a proper position.
Meanwhile, when removing the bottom cover 30, the bot-
tom cover 30 is rotated in the opposite direction relative
to the housing 14. Consequently, the engagement of the
claw parts 32 of the bottom cover 30 and the housing 14
will be released. A tool such as the screw driver is not
required for the attachment and detachment of the bot-
tom cover 30. With the gardening trimmer 10, the blade
assemblies 100, 200 can be replaced with one another
without having to use a tool.

[0045] The internal structure of the main body 12 is
now explained. Fig. 4 and Fig. 5 are cross sections show-
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ing the internal structure of the gardening trimmer 10.
Here, Fig. 4 shows a state where the hedge blade as-
sembly 100 is attached, and Fig. 4 shows a state where
the lawn blade assembly 200 is attached. As shown in
Fig. 4 and Fig. 5, the main body 12 comprises a motor
40 as a prime mover of the gardening trimmer 10, a motor
pinion 42 provided to the motor 40, a double gear 44
engaged with the motor pinion 42, and a final gear 50
engaged with the double gear 44. Arecess 52 for partially
housing the cam member 60 described later is formed
at the end face on the lower side of the final gear 50.
[0046] The motor 40 is electrically connected to the
battery pack 20 viathe trigger 16. When the user operates
the trigger 16, the motor 40 is rotated by the power from
the battery pack 20. When the motor 40 is rotated, the
final gear 50 is rotatably driven via the motor pinion 42
and the double gear 44. The final gear 50 is supported
by a shaft 70, and rotates around the shaft 70. As de-
scribed above, the final gear 50 is a rotation member that
is rotatably driven by the motor 40.

[0047] The cam member 60 is fixed to the end face of
the lower side of the final gear 50 in a manner such that
relative rotation is not possible. The cam member 60 is
coaxially fixed to the final gear 50, and rotates together
with the final gear 50 around the shaft 70. Specifically,
the cam member 60 is rotatably driven together with the
final gear 50 by the motor 40. As shown in Fig. 1, the end
face of the lower side of the final gear 50 is provided with
two connecting pins 54 for retaining the cam member 60
such that the relative rotation is not possible (not shown
in Fig. 4 and Fig. 5). Note that the cam member 60 can
be attached to and detached from the final gear 50, and
the cam member 60 can be removed from the final gear
50 by removing the blade assemblies 100, 200 from the
main body 12.

[0048] As will be described in detail later, the cam
member 60 is connected to the pair of shear blades 110
or 210 of the blade assembly 100 or 200 attached to the
main body 12. The cam member 60 reciprocates the con-
nected pair of shear blades 110 or 210 by being rotated.
Here, the pair of shear blades 110 or 210 reciprocates
with a mutual phase difference of 180 degrees. The cam
member 60 is attached to the final gear 50 in an opposite
arrangement between when the hedge blade assembly
100 is attached to the main body 12 and when the lawn
blade assembly 200 is attached to the main body 12.
[0049] The structure of the cam member 60 is now
explained in detail with reference to Fig. 6 and Fig. 7. As
shownin Fig. 6 and Fig. 7, the cam member 60 comprises
four cams; namely, a first cam 61, a second cam 62, a
third cam 63, and a fourth cam 64. As will be described
in detail later, the first cam 61 and the second cam 62
are cams to be connected to the pair of shear blades 110
of the hedge blade assembly 100, and the third cam 63
and the fourth cam 64 are cams to be connected to the
pair of shear blades 210 of the lawn blade assembly 200.
[0050] Each of the cams 61, 62, 63, 64 is formed in a
discoid shape, and laminated in the order of the first cam
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61, the second cam 62, the third cam 63, and the fourth
cam 64. Moreover, an intermediate plate 65 as a disk
member is provided between the second cam 62 and the
third cam 63. The cam member 60 is formed with a central
hole 66 for receiving the shaft 70 of the main body 12,
and a pin insertion hole 67 for receiving the connecting
pin 54 of the final gear 50. Accordingly, the position of
the central hole 66 shows the rotational center of the cam
member 60. The four cams 61, 62, 63, 64 and the inter-
mediate plate 65 are mutually linked with two coupling
pins 68.

[0051] The first cam 61 and the second cam 62 are
mutually offset in the opposite direction relative to the
central hole 66. Moreover, the third cam 63 and the fourth
cam 64 are mutually offset in the opposite direction rel-
ative to the central hole 66. Accordingly, two cams each
are disposed in mutually opposite directions relative to
the central hole 66 in the cam member 60. The mass
balance of the cam member 60 is thereby maintained.
Since the mass balance of the cam member 60 is favo-
rable, the generation of undesirable vibration and noise
during the operation of the gardening trimmer 10 can be
inhibited.

[0052] As a modified example, the direction of offset-
ting the first cam 61 and the second cam 62 relative to
the central hole 66 and the direction of offsetting the third
cam 63 and the fourth cam 64 relative to the central hole
66 can be designed to be orthogonal with respect to each
other. In this case also, since the four cams will be dis-
posed in 90-degrees intervals relative to the central hole
66, the mass balance of the cam member 60 is main-
tained.

[0053] With the hedge blade assembly 100 and the
lawn blade assembly 200, the direction and amplitude
that the pair of shear blades 110, 210 each reciprocates
are different. Accordingly, the four cams 61, 62, 63, 64
are individually designed as to their respective diameter
and offset distance from the central hole 66 so that each
may be appropriately designed for its corresponding pair
of shear blades 110, 210.

[0054] In this embodiment, the first cam 61 and the
second cam 62 have the same diameter, and the offset
distance from the central hole 66 is also the same. Mean-
while, the third cam 63 and the fourth cam 64 have di-
ameters differing from one another, but the offset dis-
tance from the central hole 66 is the same. In particular,
the diameter D4 of the fourth cam 64 is especially small
in comparison to that of the other three cams 61, 62, 63.
[0055] If the diameters of the third cam 63 and the
fourth cam 64 are not the same, the masses of the third
cam 63 and the fourth cam 64 will also be different. Thus,
the mass balance of the cam member 60 may be failed.
Thus, in this embodiment, the thickness D4 of the fourth
cam 64 having the smaller diameter is made to be greater
than the thickness of the third cam 63 having a greater
diameter. Consequently, the mass difference between
the third cam 63 and the fourth cam 64 is reduced, and
the mass balance of the cam member 60 is thereby im-
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proved. As described above, by adjusting the thickness
of each cam according to the diameter or the offset dis-
tance from the central hole 66 of each cam, the mass
balance of the cam member 60 can be improved. Spe-
cifically, the thickness should be made smaller for a cam
having larger diameter, and also, the thickness should
be made smaller fora cam having greater offset distance.
[0056] Moreover, a thin-walled portion (depression)
61a, 64a is formed on a part of the respective surface of
the first cam 61 and the fourth cam 64. The masses of
the first cam 61 and the fourth cam 64 are finely adjusted
with the thin-walled portions 61a, 64a. As described
above, by forming the thin-walled portion on one or more
cams, the mass of each cam can be adjusted, and the
mass balance of the cam member 60 can be finely ad-
justed. Here, the shape of the thin-walled portions (de-
pressions) 61a, 64a should be a shape into which a per-
son’s finger will fit. The operator will thereby be able to
easily adjust the direction of the cam member 60 by plac-
ing his/her finger on the thin-walled portion (depression)
61a, 64a upon replacing the blade assemblies 100, 200.
[0057] The connection of the cam member 60 and the
pair of shear blades 110, 210 is now explained. Fig. 8
shows the pair of shear blades 110 of the hedge blade
assembly 100 together with the cam member 60. Fig. 9
shows the hedge blade assembly 100 attached to the
main body 12. Foremost, the mode of connecting the
cam member 60 and the pair of shear blades 110 of the
hedge blade assembly 100 will be explained.

[0058] As shownin Fig. 8 and Fig. 9, each of the base
end parts 114 of the respective shear blades 100 of the
hedge blade assembly 100 is formed with an engaging
hole 116 for engaging with the cam member 60. When
the hedge blade assembly 100 is attached to the main
body 12, the cam member 60 is fixed to the final gear 50
in a first arrangement where the third cam 63 and the
fourth cam 64 are positioned on the side of the final gear
50. Consequently, in the case of the hedge blade assem-
bly 100, the first cam 61 engages with the engaging hole
116 of the shear blades 110 positioned at the lower side,
and the second cam 62 engages with the engaging hole
116 of the shear blade 110 positioned at the upper side.
When the cam member 60 is rotatably driven in the fore-
going state, the pair of shear blades 110 will reciprocate
so as to move forward and backward relative to the main
body 12.

[0059] As shown in Fig. 9, when the hedge blade as-
sembly 100 is attached to the main body 12, the third
cam 63 and the fourth cam 64 are not used. Thus, the
unused third cam 63 and fourth cam 64 are housed in
the recess 52 of the final gear 50. The cam member 60
of this embodiment includes four cams 61, 62, 63, 64,
and its size is relatively large. Accordingly, by adopting
a configuration in which the unused third cam 63 and
fourth cam 64 are housed internally of the final gear 50,
the space that is required for disposing the cam member
60 can be reduced.

[0060] Moreover, the intermediate plate 65 of the cam
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member 60 comes in contact with the end face of the
lower side of the final gear 50 so as to stabilize the posture
relative to the final gear 50 of the cam member 60. The
generation of undesirable vibration and noise during the
operation can thereby be inhibited. In particular, with this
embodiment, the posture of the cam member 60 relative
to the final gear 50 is extremely stable as a result of the
entire periphery of the intermediate plate 65 coming in
contact with the final gear 50.

[0061] Fig. 10 shows a state in which the hedge blade
assembly 100 is removed from the main body 12. When
the hedge blade assembly 100 is to be removed, the
bottom cover 30 is foremost removed (not shown in Fig.
10), and the fixation screws 140 are subsequently loos-
ened. The hedge blade assembly 100 can thereby be
removed downward. Here, the cam member 60 is re-
moved from the main body 12 together with the hedge
blade assembly 100. The hedge blade assembly 100 is
formed with a bending part 122 at a part thereof so that
the lower plate 120 will not interfere with the housing 14.
The bending part 122 engages with a part of the main
body 12, and is an engagement protrusion for performing
the positioning in the horizontal direction. Consequently,
by simply tightening the fixation screw 140 positioned in
the front side, the bending part 122 positioned rearward
will also be engaged with the main body 12, and the
hedge blade assembly 100 will thereby be fixed firmly.
Moreover, the positioning during the assembly can also
be easily performed by the bending part 122 being elon-
gated upward.

[0062] As showninFig. 10, the hedge blade assembly
100 is provided with a retaining member 150 relative to
the respective fixation screws 140. Each of the retaining
members 150 has a through-hole 152 for passing the
fixation screw 140 therethrough. The retaining members
150 prevent the fixation screw 140 from falling when the
hedge blade assembly 100 is removed from the main
body 12.

[0063] The structure of the fixation screw 140 and the
retaining member 150 is now explained with reference
to Fig. 11. As shown in Fig. 11, the fixation screw 140
comprises a head part 142 and a shaft part 144. The
shaft part 144 is formed with a thin diameter portion 146
and a screw portion 148. The screw portion 148 is
screwed into the corresponding nut 72 of the main body
12. The thin diameter portion 146 is positioned toward
the side of the head part 142 than the screw portion 148,
and its outer diameter is smaller than the outer diameter
of the screw portion 148.

[0064] Meanwhile, the through-hole 152 of the retain-
ing member 150 is formed with a small diameter portion
154 and alarge diameter portion 156. The small diameter
portion 154 is engraved with an internal thread of a size
corresponding to the screw portion 148 of the fixation
screw 140. Here, the inner diameter of the small diameter
portion 154 is smaller than the outer diameter of the screw
portion 148 of the fixation screw 140. Accordingly, the
screw portion 148 of the fixation screw 140 is unable to
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directly pass the small diameter portion 154 there-
through. The fixation screw 140 is thereby prevented
from falling. In addition, if necessary, the fixation screw
140 can be rotated in order to remove the fixation screw
140 from the hedge blade assembly 100.

[0065] As shown inFig. 9, each retaining member 150
comes in contact with both the hedge blade assembly
100 and the nut 72 of the main body 12 in a state where
the hedge blade assembly 100 is attached to the main
body 12. Consequently, even if the fixation screw 140 is
tightened firmly, it is possible to prevent the hedge blade
assembly 100 from warping. In a state where the hedge
blade assembly 100 is warped, a heavy load is applied
to the reciprocating pair of shear blades 102, and prob-
lems such as abnormal heat generation and damage of
the hedge blade assembly 100 may occur. The retaining
members 150 of this embodiment do not simply prevent
the deformation of the hedge blade assembly 100, but
also prevent problems such as abnormal heat generation
and damage of the hedge blade assembly 100 that may
occur due to its deformation.

[0066] However, if the configuration in which the re-
taining member 150 comes in contact with both the hedge
blade assembly 100 and the main body 12b is adopted,
the respective screw portion 148 of the fixation screw
140 will interfere with the retaining member 150 upon
tightening or loosening the fixation screw 140. Ifthe screw
portions 148 of the fixation screws 140 interfere with the
retaining members 150, the position of the hedge blade
assembly 100 will be unstable, and the process of at-
taching or detaching the blade assembly 100 will become
troublesome.

[0067] Thus, with the retaining member 150 of this em-
bodiment, a large diameter portion 156 is formed at a
part of the respective through-hole 152. As shown in Fig.
11, the large diameter portion 156 extends to the tip part
on the side of the main body 12, and its inner diameter
is greater than the outer diameter of the screw portion
148 of the corresponding fixation screw 140. According
to this configuration, since the screw portion 148 of the
fixation screw 140 will enter and exit the large diameter
portion 156 upon tightening and loosening the fixation
screw 140, itis possible to prevent the screw portion 148
from interfering with the retaining member 150. In partic-
ular, the large diameter portions 156 of this embodiment
are each formed to be sufficiently longer than the screw
portion 148 of the corresponding fixation screw 140, and
configured so that they are able to completely house the
screw portion 148 of the fixation screw 140.

[0068] In this embodiment, as described above, the
fixation screws 140 can be tightened and loosened with-
out having to use a tool such as a screw driver. Specifi-
cally, a linear groove 142a that extends in a straight line
is formed at the head part 142 of each fixation screw 140,
and a coin-shaped member such as a coin or a medal
can be inserted into the linear groove 142a. The shape
of the linear groove 142ais also shown in Fig. 1. Accord-
ing to this configuration, the user is able to tighten or
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loosen the fixation screw 140 with a coin or the like in
hand without having to carry around a tool such as a
screw driver. Consequently, with the gardening trimmer
10 of this embodiment, a tool is not required upon replac-
ing the blade assemblies 100, 200.

[0069] The mode of connecting the cam member 60
and the pair of shear blades 210 of the lawn blade as-
sembly 200 will now be explained.

[0070] As shown in Fig. 12 and Fig. 13, an engaging
hole 216 for engaging with the cam member 60 is formed
at the base end part 214 of the respective shear blades
210 of the lawn blade assembly 200. When the lawn
blade assembly 200 is attached to the main body 12, the
cam member 60 is fixed to the final gear 50 in a second
arrangement where the first cam 61 and the second cam
62 are positioned on the side of the final gear 50. Con-
sequently, in the case of the lawn blade assembly 200,
the fourth cam 64 engages with the engaging hole 216
of the shear blade 210 positioned at the lower side and
the third cam 63 engages with the engaging hole 216 of
the shear blade 210 positioned at the upper side. When
the cam member 60 is rotatably driven in the foregoing
state, the pair of shear blades 210 will reciprocate in the
swinging manner relative to the main body 12.

[0071] As shown in Fig. 13, when the lawn blade as-
sembly 200 is attached to the main body 12, the first cam
61 and the second cam 62 are not used and these are
housed in the recess 52 of the final gear 50. Here, the
recess 52 of the final gear 50 is formed with a housing
portion 52a corresponding to the shape of the first cam
61 and the second cam 62, and a housing portion 52b
corresponding to the shape of the third cam 63 and the
fourth cam 64. Consequently, even if the first cam 61 and
the second cam 62 are housed in the recess 52 of the
final gear 50, the intermediate plate 65 of the cam mem-
ber 60 will come in contact with the end face at the lower
side of the final gear 50. Regardless of the arrangements
of the cam member 60, the cam member 60 is stably
fixed to the final gear 50.

[0072] Fig. 14 shows a state where the lawn blade as-
sembly 200 is removed from the main body 12. When
removing the lawn blade assembly 200, the lawn blade
assembly 200 can be removed downward simply by re-
moving the bottom cover 30 (not shown in Fig. 14). The
lawn blade assembly 200 can be removed with the cam
member 60 still fixed to the final gear 50.

[0073] Asdescribedabove, withthe gardening trimmer
10 of this embodiment, four cams are provided to the
cam member 60, and these cams are disposed in a well
balanced manner. Thus, the mass balance of the cam
member 60 is favorably maintained. Moreover, the thick-
ness of the cam is adjusted according to its diameter,
and the thin-walled portion is selectively formed as need-
ed. Thus, the mass balance of the cam member 60 is
further improved. According to these structures, the gen-
eration of undesirable vibration and noise can be inhib-
ited upon operating the gardening trimmer 10.

[0074] Moreover, with the gardening trimmer 10 of this
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embodiment, on the assumption that the blade assem-
blies 100, 200 are frequently replaced, measures for pre-
venting the loss of the fixation screws 140 of the hedge
blade assembly 100 are taken. In addition, upon ex-
changing the blade assemblies 100, 200, a structure is
adopted in which a tool such as a screw driver is not
required, and the replacement operation can be per-
formed easily.

[0075] Here, the structure of preventing the loss of the
fixation screws 140 is shown with a fixation screw 160
and a retaining member 170 of a modified example illus-
trated in Fig. 15 and Fig. 16. The fixation screw 160 com-
prises a head part 162 and a shaft part 164. The head
part 162 is similarly formed with a linear groove 162a.
The shaft part 164 is similarly formed with a thin diameter
portion 166 and a screw portion 168.

[0076] Meanwhile,theretainingmember 170 is shorter
than the retaining member 150 explained above. A
through-hole 172 of the retaining member 170 is en-
graved with an internal thread of a size corresponding to
the screw portion 168 of the fixation screw 160, and its
inner diameter is smaller than the outer diameter of the
screw portion 168. The fixation screw 160 is thereby pre-
vented from falling. In addition, if necessary, the fixation
screw 160 can be rotated in order to remove the fixation
screw 160 from the hedge blade assembly 100.

[0077] Fig. 16 shows a state where the hedge blade
assembly 100 is attached to the main body 12 using the
fixation screw 160 and the retaining member 170 of the
modified example. As shown in Fig. 16, since the length
oftheretaining member 170 has been shortened, aspace
is formed between the nut 72 and the retaining member
170, and the retaining member 170 does not come in
contact with the nut 72 but rather comes in contact with
another part of the main body 12. As described above,
the retaining member 170 of the modified example has
a simple structure, and can also be configured from a
general-purpose nut or the like.

It is explicitly stated that all features disclosed in the de-
scription and/or the claims are intended to be disclosed
separately andindependently from each other for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention independent of the com-
position of the features in the embodiments and/or the
claims. It is explicitly stated that all value ranges or indi-
cations of groups of entities disclose every possible in-
termediate value or intermediate entity for the purpose
of original disclosure as well as for the purpose of re-
stricting the claimed invention, in particular as limits of
value ranges.

Claims

1. A gardening trimmer (10) comprising:

a main body (12);
a prime mover (40) disposed in the main body;
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a first type blade assembly (100) and a second
type blade assembly (200), each comprising a
pair of shear blades (110, 210) and configured
to be detachably attached to the main body in
substitute of the other; and

a cam member (60) configured to be rotatably
driven by the prime mover (40) and causes the
pair of shear blades (110, 210) of the first or
second type blade assembly (100, 200) at-
tached to the main body to reciprocate;
characterized in that:

the cam member (60) comprises a first cam
(61), a second cam (62), a third cam (63)
and a fourth cam (64),

the first and second cams (61, 62) are con-
figured to be connected with the pair of
shear blades (110) of the first type blade
assembly (100) when the first type blade
assembly (100) is attached to the main body
(12), and

the third and fourth cams (63, 64) are con-
figured to be connected with the pair of
shear blades (210) of the second type blade
assembly (200) when the second type blade
assembly (200) is attached to the main body
(12).

A gardening trimmer (10) as in claim 1, wherein at
least one of the first, second, third and fourth cams
(61,62, 63, 64) has a smaller diameter and a greater
thickness than at least one of the other cams.

A gardening trimmer (10) as in claim 1 or 2, wherein
the main body (12) comprises a rotation member (50)
configured to be rotatably driven by the prime mover
(40),

the cam member (60) is coaxially fixed to an end
face of the rotation member (50) in a first arrange-
ment in which the third and fourth cams (63, 64) face
the rotation member (50) when the first type blade
assembly (100) is attached to the main body (12),
and

the cam member (60) is coaxially fixed to the end
face of the rotation member (50) in a second arrange-
ment in which the first and second cams (61, 62)
face to the rotation member (50) when the second
type blade assembly (200) is attached to the main
body (12).

A gardening trimmer (10) as in claim 3, wherein the
rotation member (50) comprises a recess (52)
formed on the end face and is configured to:

house the third and fourth cams (63, 64) within
the recess (52) when the cam member (60) is
fixed to the rotation member (50) in the first ar-
rangement and
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house the first and second cams (61, 62) within
the recess (52) when the cam member (60) is
fixed to the rotation member in the second ar-
rangement.

A gardening trimmer (10) as in claim 3 or 4, wherein
the cam member (60) further comprises a plate
member (65) configured to contact with the end face
of the rotation member (50) when the cam member
(60) is fixed to the rotation member (50) in any one
of the first and second arrangements.

A gardening trimmer (10) as in any one of claims 1
to 5, wherein a thin-walled portion (61a, 64a) is partly
formed in at least one of the first, second, third and
fourth cams (61, 62, 63, 64).

A gardening trimmer (10) as in any one of claims 1
to 6, wherein

the first and second cams (61, 62) are arranged at
opposite sides of each other with respect to a rotation
center of the cam member (60), and

the third and fourth cams (63, 64) are arranged at
opposite sides of each other with respect to the ro-
tation center of the cam member (60).

A gardening trimmer (10) as in claim 7, wherein
one of the first and second cams (61, 62) and one
of the third and fourth cams (63, 64) are arranged at
a same side with respect to the rotation center of the
cam member (60), and

the other of the first and second cams (61, 62) and
the other of the third and fourth cams (63, 64) are
arranged at a same side with respect to the rotation
center of the cam member (60).

A gardening trimmer (10) as in claim 7, wherein the
first, second, third and fourth cams (61, 62, 63, 64)
are arranged equiangularly with respect to the cir-
cumferential direction of the cam member (60).
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